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Aims
To longitudinally study the relationship between activity and functional capacity and the well-being of ageing workers.
Methods
Follow-up study to that carried out by the Finnish Institute of Occupational Health in 1981-97 (n 5 3817). Activity level was measured using various free-time activities, and functional capacity was measured through daily-life activities. The measure of well-being included items with both positive and negative affects. The associations between activity, functional capacity and well-being were analysed by general linear models with repeated measures.
Introduction
It has been estimated that in Europe, the proportion of people .65 years will triple, rising to 30% of the population from 1950 to 2050. The proportion of 55-to 64-year olds is also growing steadily in most industrialized countries and the same trend is also anticipated in developing countries [1] [2] [3] . Elderly people are now healthier than ever, their functional capacity is better and they have fewer diseases compared to the same aged people some 20 years ago [4] . However, the employment rate of older workers (55-to 64-year olds) has been decreasing since the 1970s. In 2001, for instance, it was 38.5% in the European Union. Not surprisingly then, social policy requires individuals to work longer, retire later, remain active after retirement, engage in health-sustaining activities and be as self-reliant as possible [2, [4] [5] [6] [7] .
There has been a long research tradition in social gerontology concerning the questions of functional capacity [8] [9] [10] . One reason for this 'popularity' may be that physical functioning declines with age [11, 12] which may eventually threaten independent living of the elderly. Functional capacity is also one of the building blocks of work ability and, consequently, an important contributing factor to occupationally active years [13] [14] [15] .
Functional capacity can mean a person's ability to cope with daily-life activities, but in its widest definition it may mean health status or quality of life [12, 16] . Functional capacity has often been studied through measuring daily-life activities (ADL scales) or instrumental daily-life activities (IADL scales) [8, 13, 17, 18] . Chronic diseases, depression, cognitive impairment, low physical and social activity and low socio-economic status are also connected to physical functioning [10, 19, 20] .
Even though functional capacity is based on physical health, they are not synonyms; ageing may have different effects on each of them. Even though diseases increase steadily with the onset of age, the assessments people make of their functioning may actually improve [21] .
Well-being may denote all the domains of human life which make up good living [1] . On a personal level, wellbeing may mean happiness or satisfaction with life, and on a social level the focus may be on economic welfare [22] . There has been ample research on subjective wellbeing and the focus has often been on personal feelings of positive and negative affects, happiness, satisfaction with life and self-esteem [8, [23] [24] [25] . It has been suggested that subjective well-being should be defined as a balance between positive and negative affect [23, 26, 27] .
The important role of physical exercise for maintaining well-being is often reported [27] [28] [29] . Some studies have demonstrated that it is not only physical activity which contributes to well-being but also activities of a social or intellectual nature [30] [31] [32] . In her recent longitudinal study of Canadian older adults [33] , Menec found that the level of activity (including components of social, solitary and productive activities) correlated positively with happiness, better functioning and reduced mortality, but not, however, with life satisfaction.
As far as we are aware, there is little or no research where the associations between functional capacity and health have been longitudinally studied in the context of retirement transition. The purpose of this study was to examine the relations between activity, functional capacity and the well-being of workers in different occupational groups over a 16-year period, from occupationally active years until retirement.
The research questions were as follows:
(i) How did the level of activity and functional capacity change during the 11-16 years of follow-up in different occupational groups? (ii) Were there any changes in the level of well-being in the occupational groups during the follow-up? (iii) What was the role of activity in maintaining a person's well-being, and how was functional capacity connected to this?
Methods
The study material is comprised of a follow-up questionnaire study of Finnish municipal workers which was conducted at the Finnish Institute of Occupational Health in 1981-97 [34] . In 1981, a postal questionnaire was sent to 7344 municipal workers in different regions of Finland. The respondents were born in 1923-35 and their mean age was 50.5 years. A total of 6257 persons responded to the first questionnaire (response rate 85%). Over the follow-up period, 715 persons died and 1725 dropped out of the study. In the end, a total of 3817 persons had responded to all four (1981, 1985, 1992, 1997) crosssectional questionnaires (the response rate was 69% of the living participants who responded to the first questionnaire). The baseline characteristics of the participants, those who dropped out, and the deceased are shown in Table 1 .
Well-being
It was defined as a subjective, emotional concept involving positive and negative components. Its measure was based on positive and negative affect, mental symptom and mental resource dimensions from the Occupational Stress Questionnaire [35] . 
Functional capacity
It was defined as a person's ability to perform domestic and self-care activities free of physically related limitations [8] . It was assessed in 1985, 1992 and 1997 by 11 Likert-type questions concerning coping with mainly physically demanding daily activities. The question was 'How well are you able to do the following tasks/ functions?' (3 5 with no difficulty, 2 5 with some difficulty, 1 5 with great difficulty, 0 5 not at all). The tasks were heavy cleaning work (e.g. carrying and beating carpets, cleaning windows), lifting and carrying heavy weights (.10 kg), climbing three flights of stairs without needing to rest, walking 2 km without a rest, running a short distance (100 m) without a rest, sitting still for 2 h, squatting down on one's heels and getting up, bending over (e.g. to wash one's face or make the bed), bending down (e.g. putting on socks), lifting hands above the head, detailed movements of the arms and fingers (e.g. peeling a potato, using a screwdriver). A summary score was created by adding up all the responses ( Table  1 ). The reliability index (Cronbach's Alpha) of the scale varied between 0.91 and 0.92.
Activities
Identical questions of different activities were included in the questionnaires in 1981, 1992 and 1997. The question was 'To what extent are you engaged in the following hobbies or activities?' (3 5 daily, 2 5 once or twice a week, 1 5 less frequently, 0 5 not at all). The items covered physical exercise, needlework and handicrafts, studying, reading literature and attending clubs and associations. A summary score was also created for the activity items (Table 1) .
Type of work
Altogether 133 different occupation titles were included in the study. These were first classified into 13 occupational groups, based on observations at the workplaces and profile analyses. These analyses were carried out with German 'ergonomic job analysis procedure', known as AET ('Arbeitswissenschaftliche Erhebungsverfahren zur Tätigkeitsanalyse') which covers the physical, mental, environmental and organizational aspects of work [36] . According to the result of the profile analyses, depending on the physical or mental demands of the occupation, three types of work groups were formed, i.e. physical, mental and mixed (both physically and mentally demanding work) [37] . The physical work category included job titles from auxiliary work, installation work and home care work. The mixed work category group consisted of transport work, dumping groundwork, kitchen supervision, dental work and nursing work. The mental work category covered office work, administrative work, technical supervision, physician's work and teaching work [37] .
Morbidity
The questionnaire included a list of 51 diseases [38] from which the participants could choose the appropriate items (1 5 yes I have, own opinion; 2 5 yes I have, diagnosed by a physician). The measure of diseases included only illnesses which were reported as diagnosed by a physician.
Retirement status
Information on retirement was acquired from the Finnish Centre for Pensions. The classification used was normal retirement (old-age pension) and early retirement (disability pension). 'Age' and 'gender' were also included in the analysis. The differences between the time points were analysed by cross-tabulations and means. The adjusted effects of the activity level, functional capacity, age, morbidity, type of work, retirement status and gender on well-being were estimated by general linear models with repeated measures (SAS Mixed Procedure) [39] . In this method, the dependencies between the observations can also be taken into account. One interest is also that the regression coefficients have the same interpretation as those from a traditional cross-sectional analysis. These likelihood-based methods are valid under missing-at-random assumption when missing data might depend on observed data [40] . With this method, it was possible to use all available data from each time point and there was no need to restrict to the follow-up data only. During the analysis, all firstorder interactions between independent variables were tested, and only statistically significant interactions were included in the final model. The activity level information from 1985 was replaced with the 1981 activity measure because the questions in the 1985 inquiry were not comparable to other inquiries.
Results
At the beginning of the study, the participants had already been working at the same workplace for a long time and on average 17 years. At the end of the followup, almost all (95%) had retired (Figure 1 ). The main transition to retirement occurred between the second (1985) and the third (1992) inquiry.
There were some differences between those who participated in the follow-up and those who died or had dropped out (Table 1) . Those participants who responded to all four questionnaires were more often women, in the mental work category, and younger. In addition, the follow-up subjects had higher functional capacity; they were more active, had less diseases and better well-being than those who dropped out and those deceased.
During the follow-up, the involvement in activities changed in many respects and these are summarized in Table 2 . Most notably, the prevalence of daily physical exercise and outdoor activities nearly doubled in all occupational groups from 1981 to 1992. Attending clubs and associations was equally common in all occupational groups. There was, however, a clear gender difference in the direction of change from 1981 to 1997. Women's interest in this kind of activity increased by 10% during the follow-up, whereas among men there was a slight decrease. Needlework and handicrafts were most common among women who had previously done physically demanding work. There were changes in the level of activity as well in the time factor. The average activity level increased in all occupational groups from 1981 to 1992 after which involvement in activities remained at the previous level or decreased slightly. Women were more active than men in every occupational group (Table 3) .
Functional capacity weakened compared to its baseline in 1992 in all groups except among men in the mixed work category (Table 3) . After 1992, functional capacity increased in all groups with the exception of men and women in the mixed work category. Among them, there were no changes from 1992 to 1997. Functional capacity was constantly highest among those men and women who were employed in the mental work category (the mean difference between the physical and mental work categories was about three units).
There was some increase in the level of well-being from 1981 to 1997 in all occupational groups, both in men and in women, except among men in physical work (Table 3) . On average, those who had previously done mentally demanding work had the highest level of wellbeing. The increase in the mean value of well-being from 1981 to 1997 was about one unit among those in the mental and mixed work categories and among women in physical work (Table 3) .
To summarize the results of the univariate analysis, it can be said that activity level, functional capacity and well-being were lowest among those who had previously done mainly physically demanding work. The main changes occurred between 1981/85 and 1992 and they were similar in all groups. Activity level was highest in 1992, after which it decreased to its previous level; functional capacity, on the other hand was at the lowest but after 1992 its mean value began to rise again. Well-being increased steadily throughout the period.
The final study question covered the role of activity in maintaining a person's well-being, and how functional capacity might strengthen or weaken this relationship. To solve the problem, general linear models with repeated measurements were used. The final model included time (1985, 1992, 1997) , level of activity, functional capacity, occupational status (occupationally active, disability pension and old-age pension) and number of diseases at different time points. Also age, gender and occupational history (physical, mental or mixed work categories) and all significant interactions were included. The estimates in Table 4 show how much each factor contributes to the average level of well-being.
Activity level and functional capacity both had a strong positive effect on well-being (0.32 and 0.30, P , 0.001, respectively). The significant (negative) interaction between functional capacity and activity level (ÿ0.01, P , 0.001) indicates that these factors depend inversely on each other, which means that an improvement in functional capacity would decrease the positive effect of activity and vice versa. Furthermore, both activity level and functional capacity were dependent on time. These interactions are included in Figure 2 . In the case of activity level, the time-related impact was positive: if a person was able to maintain his or her activity level across time, its impact on well-being would be increasingly important. The effect of functional capacity was quite the opposite, meaning that the role of functional capacity in maintaining well-being would decline across time. There were some significant effects of background variables on well-being: co-morbidity had a negative effect on well-being; transition to retirement-due to either old age or disability-increased well-being. Age also had a positive effect. On the other hand, gender and the type of work did not have any effect on well-being during the follow-up time.
Discussion
The results indicate that time-related changes in activity and functional capacity do not inevitably decrease, at least not in the early years of retirement. When people retire, they may try out some new activities, but gradually the activity diminishes to its previous level. This is in concordance with Kelly's idea that at least the most valued personal activities are acquired during one's life course, and they are always long-standing [41] , and thus permanent changes do not happen easily. The huge increase in physical activity during the follow-up may be explained partly by the fact that people's physical activities in general have been increasing steadily in Finland [42] .
The changes in functional capacity over the follow-up were not clearly as negative as would be expected from research on ageing [43, 44] . The decrease in functional capacity before the retirement may reflect the increasing conflict between the requirements of work and the *P , 0.05, **P , 0.01, ***P , 0.001.
functional capacities of ageing workers [14] . Likewise, the increase in functional capacity after the retirement could reflect the impact of retirement. Involvement in activities and functional capacity both had a positive effect on well-being. These findings corroborate the activity theory of ageing (e.g. [45] ) and the results of recent longitudinal studies [33, 46] . The diverging time effects of these factors on well-being add an interesting viewpoint to this discussion. While the importance of activities became stronger as time passed, the effect of functional capacity steadily lost its significance as a contributor to well-being. This connection may mean that well-being is not necessarily completely tied to good physical functioning. The weakening of functional capacity may be compensated by increasing activities and vice versa. These findings are in concordance with research on age-related changes and personal ways of coping with these changes [47] [48] [49] .
The strength of the statistical method used in this study (general model with repeated measures) becomes evident here. By including several periods of time in the analysis, it is possible to shed light on the period effects. It was also possible to include in the analysis all the variations in the independent and dependent factors at each period of time [50] . The advantages of this method are obvious: in a typical study setting, the end-point factor is explained by the baseline variables and the changes in variables between the follow-up periods are lost.
The proportion of men and those who had been engaged in mainly physically demanding work decreased during the follow-up. Multivariate analysis was done with a method [40] which allows the use of all available data at every time point. In this way, we could minimize the possible bias caused by the missing data. Another methodological fact which needs consideration is the replacement of the 1985 activity measure with 1981 information in the multivariate analysis. This was necessary because the questions were different in 1985. This is not, however, a significant source of bias since the time interval is only 4 years and the time period from 1981 to 1985 was still a steady occupationally active time for the respondents. The measure of well-being is based on two dimensions of the Occupational Stress Questionnaire which has been validated in clinical practice [35] . The items of functional capacity were standard ADL and IADL questions modified for middle-aged respondents which have proved their validity elsewhere [16, 51] .
To conclude, involvement in activities and functional capacity have an important, partly compensatory role in maintaining well-being. If this result is applied to ageing workers and to early retirement, it means that when functional capacity declines, it should be possible to adjust a person's work environment in such a way that after the day's work is done, they still have the energy and resources to take part in activities which are personally important. 
